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ABSTRACT
Aim: Kangaroo mother care (KMC) is a safe and effective method of reducing neonatal
mortality in resource-limited settings, but there has been a lack of data on the duration of skin-
to-skin contact (SSC) in busy, low-resource newborn units. Previous studies of intermittent
KMC suggest the duration of SSC ranged from 10 minutes to 17 hours per day.
Methods: This was an observational study of newborn infants born weighing less than
2000 g, which collected quantitative data on SSC over the first week after birth. The study
took place in July 2016 in the newborn unit of a low-resource facility in Uganda.
Results: The mean daily duration of SSC over the first week after birth was three hours. This
differed significantly from the World Health Organization recommendation of at least
20 hours of SSC per day. SSC was provided by mothers most of the time (73.5%), but
other family members also took part, especially on the day of birth.
Conclusion: Our study found a disappointingly low daily duration of SSC in this Ugandan
newborn unit. However, advocacy and community education of SSC may help to decrease
the stigma of KMC, improve overall acceptance and reduce the age at SSC initiation.
INTRODUCTION
Nearly half of all deaths in children under five occur during
the neonatal period. Complications of preterm birth,
defined as birth before 37 completed weeks of gestation,
were responsible for 35% of the 2.7 million neonatal deaths
across the globe in 2015 (1). Low-birthweight, defined by
the World Health Organization (WHO) as weighing less
than 2500 g at birth, irrespective of gestational age, has
been used as a surrogate for preterm birth (2,3) and is
correlated with neonatal survival (2,4,5). Estimates suggest
that at least 75% of global neonatal deaths occur in low-
income and middle-income countries (6), where neonatal
intensive care is often not available (7).
Kangaroo mother care (KMC) is an alternative to
conventional thermal care for infants considered to be
clinically stable (7). Key features of KMC are early,
continuous and prolonged skin-to-skin contact (SSC)
between the infant and the mother or another caregiver,
frequent and exclusive breastfeeding, early discharge from
hospital, whenever possible, and postdischarge follow-up
(2,3). KMC provides the infant with thermal support,
protection from infection, appropriate stimulation and a
nurturing environment (3,8,9).
Evidence supports KMC as a safe and effective way of
reducing neonatal mortality (2,7,9,10). In 2015, the WHO
issued a strong recommendation that KMC should be part
of the routine care of newborn infants weighing up to
2000 g at birth and that it should be initiated in healthcare
facilities as soon as infants were clinically stable (11). The
WHO recommendations advocate continuous KMC,
defined as at least 20 hours of SSC per day. Where
Abbreviations
KMC, Kangaroo mother care; SSC, Skin-to-skin contact; WHO,
World Health Organization.
Key notes
 Data on Kangaroo mother care (KMC) and the duration
of skin-to-skin contact (SSC) in busy, low-resource
newborn units are lacking.
 This study found that the mean daily duration of SSC
provided to low-birthweight infants admitted to a
newborn unit in Uganda was three hours.
 SSC was mostly provided by mothers (73.5%), but
other family members also took part, especially on the
day of birth.
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continuous KMC is not feasible, intermittent SSC is prefer-
able to conventional thermal care (11).
Prolonged direct SSC between infants and caregivers is
the cornerstone of KMC (12). Most studies of KMC have
taken place in dedicated KMC wards (13–18), where staff
were trained to care for both newborn infants and post-
partum women. Intermittent SSC may occur in the absence
of a KMC ward or where adequate space to practice
continuous SSC does not exist or is not used.
The 2016 Cochrane Review of KMC included 21 ran-
domised controlled trials (RCT), three of which evaluated
continuous KMC in stabilised infants (Table 1) (7). These
three studies took place in neonatal intensive care units
(NICU)orKMCwardsatmaternity, universityor tertiarycare
hospitals. The review also evaluated 16 RCTs of intermittent
KMC in stabilised infants and found that the mean daily
duration of SSC in these trials ranged from 10 minutes to
17 hours per day (Table 2). Most of these studies also took
place inNICUs, intermediate nurseries ormaternitywards in
tertiary care hospitals. When infants were not receiving SSC,
they were kept in incubators or under radiant warmers. The
remaining two RCTs included in the Cochrane Review
evaluated KMC in infants prior to stabilisation.
None of the RCTs of intermittent KMC took place in sub-
Saharan Africa, and none of the studies evaluated KMC in
an environment without a KMC ward or other dedicated
space for KMC. Quantitative descriptions of the duration of
SSC have rarely been reported (3). Many studies have only
stated whether KMC is practised in a facility (19) or how
health workers promote KMC, such as advising mothers to
provide SSC to their infants at all times, except for brief
interruptions to use the bathroom (15). Other studies have
described KMC as irregular (20) or almost continuous (21).
On the rare occasions when the hours of SSC are recorded,
details on whether the data were obtained through obser-
vation, self-report or other methods were not provided (13).
Lack of data on the duration of SSC in routine practice
has been cited as a limitation in the current evidence (3),
and poor-quality data on low-birthweight infants are a
significant barrier to KMC success (12). This study aimed to
address the knowledge gap surrounding the continuity of
facility-based KMC through direct observation of SSC in a
busy newborn unit at a resource-limited hospital in Uganda.
The objectives were to quantify the daily duration of SSC
over the first week of life and to compare these findings
with the data collected on SSC continuity by the existing
literature.
METHODS
This was an observational study of newborn infants that
collected quantitative data on SSC practices in July 2016. A
sample of participants was recruited after birth using the
following inclusion criteria: inborn, born weighing up to
2000 g, deemed clinically stable by the admitting clinician
and the mother was willing and able to participate in KMC.
Infants were excluded from study if they were outborn, born
outside the study period, born weighing greater than 2000 g,
born with congenital anomalies or severe medical problems
that precluded the safe use of KMC or the mother was
unwilling or unable to participate in KMC. Ethical approval
for this study was obtained from the London School of
Hygiene and Tropical Medicine, Makerere University and
the Uganda National Council of Science and Technology.
Study site
The study took place at Jinja Regional Referral Hospital in
south-eastern Uganda. The hospital serves a catchment area
of four million people and has approximately 6600 deliv-
eries per year (22). Sick newborn infants are cared for in a
newborn special care unit, adjacent to the labour ward.
Common admitting diagnoses include prematurity, birth
asphyxia, sepsis, respiratory distress syndrome and jaun-
dice. During the study, the approximate daily occupancy
was 10–15 patients and the unit had 13 cots, three radiant
warmers and one incubator. A total of eight midwives and
nurses staffed the newborn unit on a rotating day–night
schedule, with one or two working per shift.
Data collection
A data collection tool, based upon the WHO’s KMC guide
(2) was specifically designed for this study. When eligible
newborn infants were admitted to the newborn unit, we
immediately obtained informed consent from the mother or
father. When no family members accompanied the patient
on admission, we visited the mother in the labour ward to
Table 1 Randomised controlled trials of the Cochrane Review* evaluating continuous KMC (20 hours) in stabilised newborn infants
Study Setting (country; type of facility) Mean age at recruitment
Source of temperature control for
conventional care (control) group
Cattaneo et al. (1998)
(23) (n = 285)
Ethiopia, Mexico and Indonesia;
neonatal units of university hospitals
Median age 10 days (1–74) in
KMC group (n = 149); 8 days
(1–40) in control group (n = 136)
Radiant warmer or open crib in warm
room in Ethiopia; Incubators in
Mexico and Indonesia
Charpak et al. (1997)
(24) (n = 777)
Colombia; Kangaroo Mother Care
ward or neonatal intensive care
unit of tertiary care hospital
Median age 4 days (1–60) in
KMC group (n = 396); 3 days
(1–55) in control group (n = 381)
Incubator until able to regulate
temperature and thriving
Sloan et al. (1994)
(25) (n = 300)
Ecuador; neonatal intensive care
unit of maternity hospital
13.0 days  10.5 in KMC (n = 140)
and control (n = 160) groups
Incubator or radiant warmer
*Conde-Agudelo and Dıaz-Rossello JL (7).
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obtain consent. Thus, continuous observation of infants
began as soon as possible after birth and continued until the
end of day of life seven, discharge or death, whichever came
first. The lead researcher was present in the newborn unit
during daytime hours, and trained study personnel were
responsible for the data collection at night. The unit was
small, so it was possible to monitor multiple subjects
simultaneously. The characteristics of the mothers and
infants were documented using hospital records or by
asking the mother when information was not documented.
For each day of life, the total duration of hours spent in
SSC was calculated by adding together the duration of all
individual SSC sessions on that day. If an infant received at
least 20 hours of SSC, it was considered continuous KMC,
and any fewer hours of SSC per day was documented as
intermittent KMC (7). If the practice was intermittent, one
of the following reasons was recorded: mother ill, infant
unstable, caregiver not available or environmental chal-
lenges.
The date and time of birth and of the first SSC session in
the newborn unit were recorded and, from this, the age in
hours at SSC initiation was determined. We recorded the
hours spent in SSC, the caregiver providing SSC, the infant
position and infant clothing for every session of SSC.
Table 2 Randomised controlled trials of the Cochrane Review* evaluating intermittent KMC in stabilised newborn infants
Study Setting (country, type of facility) Mean age at recruitment
Source of thermal care
for control group Mean daily hours of KMC
Nimbalkar et al. (2014)
(26) (n = 45)
India; maternity ward 43 minutes  13 in KMC group
(n = 22); 30–60 minutes in control
group (n = 23)
Radiant warmer 17.0  0.3 during first
24 hours; KMC
discontinued at
24 hours
Suman et al. (2008)
(27) (n = 220)
India; neonatal intensive care unit
of tertiary care hospital
3.7 days  2.8 in KMC group
(n = 108); 2.3 days  1.9 in control
group (n = 112)
Radiant warmer 13.5
Kumbhojkar et al. (2016)
(28) (n = 120)
India; neonatal intensive care unit
of university hospital
3 days in KMC group (n = 60);
4 days in control group (n = 60)
Radiant warmer 11.5
Gathwala et al. (2008)
(29) (n = 110)
India; neonatal unit of university
hospital
1.7 days  0.5 in KMC (n = 50) and
control (n = 50) groups
Incubator or radiant
warmer
10.2  1.5 in the first
month
Eka Pratiwi et al. (2009)
(30) (n = 93)
Indonesia; neonatal intensive care
unit of public hospital
Not provided (n = 48 KMC group;
n = 45 control group)
Incubator or open crib
in warm room
10.0  1.8 (range 5.3
–13.5)
Kadam et al. (2005)
(31) (n = 89)
India, neonatal intensive care unit
of tertiary care hospital
3.2 days (1–8) for KMC (n = 44) and
control (n = 45) groups
Radiant warmer 9.8  3.7
Ghavane et al. (2012)
(32) (n = 140)
India; Kangaroo Mother Care ward
(KMC group), neonatal intensive/
intermediate care unit (control
group) of tertiary care hospital
14.1 days  10.3 in KMC group
(n = 71); 13.7 days  10.2 in
control group (n = 69)
Incubator or radiant
warmer
≥8, placed in open
cribs when not in
KMC
Ali et al. (2009)
(33) (n = 114)
India; neonatal intensive care unit
of tertiary care hospital
4.7 days  2.9 in KMC group
(n = 58); 4.8  2.4 in control group
(n = 56)
Radiant warmer or
open cot in warm
room
6.3  1.52 (range 4–
12)
Acharya (et al.) (2014)
(34) (n = 126)
Nepal; newborn nursery of tertiary
care hospital
Not provided (n = 63 KMC group;
n = 63 control group)
Radiant warmer ≥6
Neu and Robinson (2010)
(35) (n = 60)
United States; initially neonatal
intensive care unit of hospitals,
then at home
15.0 days  6.7 for KMC group
(n = 31); 15.0 days  4.9 for
control group (n = 29)
Incubator while in
hospital
4.81  2.12
(participant reported
data)
Ramanathan et al. (2001)
(36) (n = 28)
India; neonatal intensive care unit
of tertiary care hospital
Median age at KMC initiation
11.8 days for KMC (n = 14) group
Incubator or radiant
warmer
≥4
Roberts et al. (2000)
(37) (n = 30)
Australia; neonatal intensive care
units of university or tertiary care
hospitals
31.5 days  2.7 for KMC (n = 16)
and control (n = 14) groups
Incubator 1.6  0.9, 5 days a
week
Rojas et al. (2003)
(38) (n = 60)
United States; neonatal intensive
care unit of tertiary care hospital
19.6 days in KMC group (n = 33);
18.2 days in control group (n = 27)
Incubator 1.3  0.7
Boo and Jamli (2007)
(39) (n = 128)
Malaysia; neonatal intensive care
unit of tertiary care hospital
Median age 24.5 days in KMC group
(n = 65); 20.5 days in control group
(n = 63)
Incubator until infant
reached 1750 g
1.0 (median)
Whitelaw et al. (1988)
(40) (n = 71)
United Kingdom; neonatal
intensive care unit of a university
or tertiary care hospital
16 days (1–66) for KMC (n = 35)
and control (n = 36) groups
Incubator 0.6 (0–1.5)
Blaymore Bier et al.
(1996) (41) (n = 50)
United States; special care nursery
of a tertiary care hospital
29 days in KMC group (n = 25);
30 days in control group (n = 25)
Incubator 0.2
*Conde-Agudelo and Dıaz-Rossello JL (7).
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A well-positioned infant was defined as an infant meeting
four of the following five criteria: upright, between the
mother’s breasts, abdomen and chest touching the mother’s
bare chest, head turned to one side, legs flexed and abducted.
Appropriate clothing meant the infant’s chest and abdomen
were exposed and the infant was wearing a hat.
Data analysis
All the data collected on written data collection forms were
entered using EpiData 3.1 (EpiData Association, Odense,
Denmark). Data were double-entered, checked for any
incongruence and exported to Stata 14 (Stata Corp, College
Station, TX, USA) for analysis. The primary outcome was
the cumulative daily duration of SSC over the first week of
life. This was compared to the WHO recommendations
using a t-test. The secondary outcomes were age at SSC
initiation, the duration of individual SSC sessions, the
reason for intermittent KMC, the SSC provider, the infant’s
position and infant’s clothing. Descriptive statistics for
continuous variables included the means, standard devia-
tions (SD) and ranges. Categorical variables were analysed
and presented as frequencies and proportions. We consid-
ered conducting a survival analysis of KMC per day per
baby still in hospital, but we decided against this given the
small sample size.
RESULTS
Sample
Of the 68 newborn infants admitted to the unit during the
study period, 12 met the inclusion criteria. None of the
parents who were approached refused to participate. The
average age of the mothers was 24  5 years; the enrolled
infants had a mean birthweight of 1664  300 g and a
mean completed gestational age of 31  3 weeks deter-
mined by last menstrual period. Half of enrolled infants
were male, and 67% were delivered vaginally.
Of the 12 participants, eight were observed for the entire
first week of life, one died on day of life two and one left
against medical advice on day of life four. In total, 117
individual SSC sessions were observed, and information on
daily totals was gathered 76 times.
Outcomes
The mean daily duration of SSC over the first week of life
was 3.0  2.1 hours (range 0–9). When compared to the
WHO recommendation for at least 20 hours of SSC per
day, the resulting p value was <0.0001. This was evidence of
a significant difference between the practice at this facility
and the WHO recommendations.
We found that the mean daily duration of SSC, age at SSC
initiation and total number of SSC sessions varied by
participant and was not related to birthweight (Table 3).
The mean age at SSC initiation in the newborn unit was
21.6  9.8 hours (range 5.5–44.5). The mean duration of
individual SSCepisodeswas1.9  0.5 hours (range1.0–3.5).
None of the infants received continuous KMC. We
explored reasons for the lack of KMC continuity. The
mother was ill 23.7% of the time, and the infant was
considered too unstable for KMC 1.3% of the time. Most of
the time (75.0%), however, the reason for intermittent SSC
was environmental challenges, such as overcrowding, lack
of privacy or shortage of chairs for caregivers. Although a
small KMC room exists just outside the newborn unit, it was
not used frequently. Caregivers sat in plastic chairs or on
the floor of the crowded unit while providing SSC and
privacy screens were not available.
Skin-to-skin contact was mainly provided by mothers
(73.5%), but other family members also took part, especially
on the day of birth (Fig. 1). Newborn infants were well-
positioned and wearing appropriate clothing during all SSC
sessions.
DISCUSSION
The most SSC occurred on the second day of life and this
was the only day where every infant received at least one
session of SSC. Infants received the least SSC on the day of
birth. Infants who received the greatest number of SSC
sessions over the first week had higher mean daily durations
of SSC compared to infants receiving fewer sessions.
Unfortunately, the duration of SSC did not increase over
the first week, as some literature has suggested (8,11). The
shortest SSC sessions were one hour and the longest were
3.5 hours. While many studies on KMC conclude that SSC
should be practiced for no less than one hour (7), two hours
is ideal (8).
Most the time, both the mother and the infant were stable
enough for KMC and a potential SSC provider was nearby
and available. Once they were discharged from the labour
ward, most mothers spent the day in the outdoor area
adjacent to the newborn unit and other family members
frequently visited.
Previous research suggests that many physical and
cultural barriers to KMC exist. Physical barriers include
issues such as lack of space, overcrowding, lack of privacy,
absence of chairs or beds and the time needed to provide
SSC (8,42–46). Existing customs, such as carrying the infant
on the back, stigma surrounding the birth of a preterm
infant and general poor involvement and support from the
community may affect KMC. Beliefs that incubator care is
more effective than SSC and ambivalence by medical staff
may also influence the duration of SSC (12,43,45).
Mothers provided the most SSC, but grandmothers and
aunts played an important role on the day of birth, while the
mother was recovering from labour. One father participated
in KMC and this infant had one of the highest mean daily
durations of SSC. This finding must be interpreted with
caution, as this infant was only observed for two days, but it
presents an interesting argument for whether paternal
involvement in KMC significantly affects the duration of
SSC. Very little data regarding fathers and KMC exist from
both low-income and high-income countries, and one of the
key barriers to KMC adoption for men is lack of opportu-
nity to practice (42). Men could have a significant direct
impact on KMC initiation, by providing SSC themselves,
4 ©2018 The Authors. Acta Pædiatrica published by John Wiley & Sons Ltd on behalf of Foundation Acta Pædiatrica
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and indirectly, by supporting the mother practically and
emotionally (12).
STRENGTHS AND LIMITATIONS
The main strength of our study is that this was one of the
few studies to examine KMC continuity and SSC in detail.
Through direct observation, our study provided a descrip-
tion of numerous episodes of SSC at a low-resource facility
in Uganda, where KMC is often poorly documented.
During the discussion of the study objectives and proce-
dures, parents were provided with a brief description of KMC
and its benefits. In some instances, they were hearing about
KMC for the first time. Parents’ awareness of the study
objectives and thepresenceof anobserver in thenewbornunit
could have had an impact on SSC practices, but the results do
not suggest that these factors played a significant role.
The data collection tool was not piloted or tested prior to
use, but the newborn unit paediatrician provided feedback
during the protocol and tool development.
Another study of KMC (46) was occurring at the facility
while our data were being collected for this study. The
purpose, outcomes and data collected for these studies
differed, but it is possible that one study may have
influenced the other.
Studies evaluating routine KMC practice in resource-
limited newborn units are scarce. Although the WHO
endorses intermittent KMC, little is known about the dose–
response relationship between the duration of SSC and
clinical outcomes such as mortality, length of hospitalisa-
tion and feeding practices (3,9,11,42). More studies are
needed to determine whether intermittent KMC, without
conventional thermal care, confers the mortality impact
described in a Cochrane Review (7). If a threshold for KMC
is determined, recommendations could be more precise (42)
and the demand placed on caregivers may be reduced (43).
CONCLUSION
Kangaroo mother care is a safe and effective way to decrease
neonatal mortality, and there is increasing global attention
being paid to KMC programmes. Our study found a disap-
pointingly low daily duration of SSC and demonstrated that
SSC was not practiced according to the current WHO
recommendations in this Ugandan newborn unit. However,
the nurses and midwives provided excellent education to
caregivers on proper SSC techniques, as all the infants were
positioned and clothed appropriately. While the mothers
provided themost SSC, other family members, including one
father, also participated. Further advocacy and community
education on the care of preterm infants with SSC may help
decrease the stigma of KMC, improve its overall acceptance
and reduce the age at SSC initiation.
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